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Diabetes Insipidus /
The Role of the Anterior Hypophysis
By J. H. BIGGART, M D., D.SC.
Department of Pathology, Queen's Univcrsity, Belfast
[N the routine examination of some seven hundred brains, seven were found to
have shown the clinical syndrome of diabetes insipidus (Biggart, 1935, 1936, and
1937). Whilst the anatomical findings in these seven cases allow of the interpre-
tation of the pathogenesis of the diabetic syndrome on the basis of the destruction
of the (1) supraoptic nuclei, or (2) the supraoptic-hypophyseal tract, or (3) the
posterior hypophysis and its epithelial investments, it is a curious and still unex-
plained observ-ation that polyuria is not found in all cases in which these
structures are involved. It seems difficult, for example, for the supraoptic
hypophyseal tract to escape in many patients suffering from tumours of the pars
tuberalis, and yet many of these do not show the syndrome. Other patients with
diabetes insipidus show a diminution in the polyuria, which may eventually
entirely disappear, and yet at post-mortem a lesion may be found which, because
of its destruction of the supraoptic-hypophyseal system, might well be expected
to be associated xvith polyuria.
The following case, therefore, because of the site of the lesion, seemed worthy
of analysis and report:
The patient, Mrs. J. McD., was a woman of fifty-four years of age. One year
previously she had a radical mastectomy performed for the removal of a tumour
of the left breast. Pathological exanmination of the tissue showed the tumour to
be a scirrhous type of carcinoma. Following this operation, she was quite well
until one month ago. Since then she has noticed a rapid loss in weight, and .has
suffered from pains. These pains are most severe over the back of the neck and
over the head.
There is no history of any urinary trouble. She has no nocturia, and no
frequency.
Examination of the patient showed little of note. She was emaciated, with a
dry, rather inelastic skin. There was an enlarged gland palpable in the left axilla.
Nothing abnormal was noted in the heart, lungs, or abdomen.
Two days before death some left facial weakness developed, and examination
of the fundus showed some papillcedema. Paresis of the seventh cranial nerve
appeared, and the patient gradually became weaker, and died in coma with signs
of pulmonary cedema.
During her stay in hospital the urinary output in the twenty-four hours varied
from ten to fifteen ounces-a definite oliguria. The specific gravity was 1025.
There was no sugar and no albumen.




:;kdeposits. No metastases were present in the viscera. A malignant deposit was
found in the sella turcica.
The hypophysis was about four times its normal size, and weighed 2.5 gm.
The stalk was thickened, measuring three millimetres in diameter. There was a
continuation of the tumour into the hypothalamus, and here it was seen to pro-
ject on the floor of the third ventricle.
Histological examination of the hypophysis and hypothalamus showed the
presence of an encephaloid carcinoma, which resembled mammary carcinoma.
The metastasis had almost completely destroyed the anterior lobe of the hypophy-
sis, only a thin rim of compressed tissue being found. This served as a capsule
to the metastasis. The posterior lobe and stalk with its investment of pars tuberalis
were completely replaced by malignant tissue, the anatomical outline of the original
tissue being, however, remarkably preserved. The tumour continued directly into
the hypothalamus, where it replaced the tuber cinereum, and completely divided
the supraoptic-hypophyseal tracts. It projected into the floor of the third ventricle,
and small seeded tumours were found scattered over the ependyma in the more
posterior part of the third ventricle. The distribution of the lesion is shown
diagrammatically in figure 1.
COMMENT.
It is apparent from the histological description of the distribution of the lesion,
that on the basis of the conclusions reached in the previous publications on this
subject, diabetes insipidus might have been expected in this patient. Instead of
showing this syndrome, the patient appeared clinically to be more nearly an
example of Simmond's hypophyseal cachexia, in which a low urinary output is
not uncommon (Zondek). If one compares the lesion in this patient with that
found in two other cases of metastasis in this region which were associated with
diabetes insipidus (fig. 2), it becomes obvious that the only essential difference is
the destruction of the anterior lobe of the hypophysis in the present case. This
finding seems to suggest that even in the presence of the essential lesion of the
supraoptic-hypophyseal tracts or of the cells which manufacture the antidiuretic
hormone, the anterior lobe must be intact, or at least that sufficient functional
tissue must remain to prevent a condition of hypopituitarism.
There are several observations which appear to support this suggestion. Thus,
whilst diabetes insipidus is occasionally found as a complication of acromegaly,
it has not been found in any case of chromophobe adenoma which I have
examined, and with this finding all the clinicians whom I have consulted agree.
Furtherimiore, there appear-s to be a general agreement that hypophysectomy
does not produce a permanent polyuria. The question, however, of whether
removal of the anterior hypophysis from an animal showing diabetes insipidus
will bring about a return to a normal urinary output has not been settled, but is
at present being investigated (Biggart and Alexander). Mahoney and Sheehan
117
Nhave stated that the polyuria can be abolished by thyroidectomy, though Fisher,
Ingrami., and Ranson find that the operation oily dimiiinishes, and does not abolish,
the polyuria in the cat. This effect of thyroidectomy inay only be due to the
abolition of the effect of the anterior hypophysis acting through the thyroid.
Barnes, Regan, and Bueno and Biassotti have been able to produce a diuresis in
normal animals by the administration of anterior hypophyseal extracts.
If this idea of the necessity for a relatively intact anterior hypophysis is correct,
it helps to explain why patients with diabetes insipidus may eventually become
oliguric with the progression of the lesion. The case reported by Strausz could
quite easily fit into this category. A boy of nine years developed polyuria (7000
c.c. daily). This continued until the age of thirteen, when it gradually disappeared,
but from being an intelligent, mentally active boy, he became dull and stupid. At
fifteen years of age he had typical myxcedenma and no syimiptomiis of diabetes
insipidus. Unfortunately, there was no autopsy.
On clinical grounds von Hann has also postulate(d a r6le for the anterior hypo-
physis in the evolution of permanent polyuria.
In decerberate hypophysectomised cats, Newton and Smirk foundI a normal
water metabolism, which would also agree with the suggestion here put forward.
Finally, a permanent polyuria has never been produced in a completely hypo-
physectomised animal. Polyuria can be produced after hypophysectomy, but it is
alwsays transient.
Against the acceptance of this r6le of the anterior hypophysis, it may be urged
that epidermnoid tumours of the pars tuberalis are not infrequently associated with
polyuria, even when symptoms such as amenorrhcea suggest that the functions
of the anterior hypophysis are in abeyance. This objection, however, can scarcely
be regarded as valid unless such cases are shown to have a relatively complete
destruction of the anterior hypophysis. Furthermore, even the complete Frohlich's
dystrophia adiposo-genitalis syndrome may result from a simple hypothalamic
puncture (Biggart and Alexander) in the presence of what appears histologically
to be a normal anterior hypophysis.
In view of these facts, the study of the present case would suggest that whilst
the antidiuretic function of the hypophysis is linked up with the posterior lobe
and its hypothalamic connections, the anterior lobe is in somne way necessary for
the permanent polyuria of diabetes insipidus. Some of the available evidence
suggests that the thyroid forms a link in the expression of this function, but it
may not be the only means whereby this function is expressed. Dix, Rogoff, and
Barnes have recently showvn that, whilst anterior hypophyseal extracts or thyroid
produce a diuresis in the normal dog, they fail to do so in animals which have
been depancreatectomised.
The complete absence of any history of polyuria in this patient suggests that
the metastasis has primarily involved the anterior hypophysis, and that the
destruction of the supraoptic-hypophyseal tracts and the posterior hypophysis
118occurred subsequently when the lack of antidiuretic function could no longer be
appreciated by the body tissues.
SUMMNARY.
1. A case of hypophyseal and hypothalamic damage is recorded in which there
was no history or signs of diabetes insipidus.
2. It is suggested that the anterior hypophysis plays an essential part in the
production of a permanent polyuria.
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The Mental Manifestations of Head Injuries /
in Children
By H. HILTON STEWART, M.D., M.R.C.P.(LOND.)
Hon. Physician with charge of out-patients,
Ulster Hospital for Children and Women, Belfast
JENTA.L; chainges followinog head injuries may be classified as temporary and
)ermanent. Temporary changes are commion, and indeed almost any severe head
injury is accompanied by a series of these mental changes which conform to a
definite pattern. The patient who survives gradually returns to normal, although
convalescence is prolonged and possibly retarded by the condition known as post-
traumatic psychosis (Symonds), or receding dementia (Martin).
The frequency of the temporary mental change following severe head injury is
in acute contrast to the rarity of permanent mental change. Looking over the
records of all cases of head injuries admitted to the wards of the Royal Victoria
Hospital, Belfast, in the past five years, I found only one in which mental change,
seenmingly permanenit, was recorded.
In considering this subject as applied to children, several important questions
suggest themselves. What is the frequency of permanent mental changes in
children? Does this change conform to any particular pattern? What is the lesion,
if any? Or to what can one attribute the cause?
119